Inhibition of nNOS activity in rat brain by synthetic kynurenines: structure-activity dependence.
The overstimulation of the N-methyl-D-aspartate (NMDA) subtype of glutamate receptors is involved in excitotoxicity, a process participating in neurodegeneration that characterizes some neurological disorders and acute cerebral insults. In looking for compounds with neuroprotective properties, a series of kynurenine derivatives were synthesized, and their effects on both the NMDA and nNOS activity in rat striatum were evaluated. Two compounds, 15a (2-acetamido-4-(2-amino-5-methoxyphenyl)-4-oxobutyric acid) and 15c (2-butyramido-4-(2-amino-5-methoxyphenyl)-4-oxobutyric acid), displayed more potent activities than the other synthetic compounds tested for the inhibition of NMDA excitability and nNOS activity. Two other compounds, 18a (2-acetamido-4-(3-methoxyphenyl)-4-oxobutyric acid) and 18c (2-butyramido-4-(3-methoxyphenyl)-4-oxobutyric acid), that have the same structure as 15a and 15c, except the amino group in R(1), showed different effects. Whereas compound 18a showed lower electrophysiological potency than compounds 15a and 15c in the inhibition of the NMDA-dependent excitability, compound 18c showed the opposite effect. Moreover, compounds 18a and 18c were unable to modify nNOS activity. The remaining kynurenines tested behave like compound 18a. These results suggest that a structure-related activity of these synthetic kynurenines and a N-H bond in a specific direction is necessary for some kynurenine analogues to inhibit nNOS activity.